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A radiation evaluation was performed on F100324 (Hex TTL to ECL Translater) to determine the total dose
toletance of these parts. A bricf suramary of the test results is provided below. For detajled information, refer ta
Tables I through 1V and Figare 1,

The total dose testing was performed using a **Co gamma ruy souzce. During the radiation testing, eight parts
were irradialed under bias (see Figura 1 for bias configuration), and two part were used as control samples. The
total dose radiation lovels were 3, 10, 20, 30, 50, 75 and 100 krads*. The dose mate was between 0,17 and 1 47
kradsthows, depending on the total dose level (sec Table 11 for radiation schedule). Afver the 50 kmad irradiation,
the parts were annealed at 25°C for 168 hours, after which the parts were annealed af 106°C for 168 hours. Aftcr
each radiation exposure and anngaling treatment, parts were electrically tested according 10 the test conditions and
the spucificarion limits** listed in Table T, These tesis included six fanctional fests, three at 1,0 MHz and three
at 10.0 MHz.

All parts passed initial electrical measurements, All irradiated parts passed all electrical tests up te and including
the 30 krad level. At the 50 krad level, all parts marginally exceeded tlie maximum specification Timit of -1 62V
for VOL1, with readings in the range of -1.59V to -1.61V, and excesded the madmum specification limit of -
L&1V for VOLC1, with readings in the range of -1.59V to -L.6V. Afier the 75 and 100 krad irradiations, the
same degradation in VOL continued, with readings in the range of -1.51 t0-1.62 V. AJ] irradiated parts passed all
other parametric and fimetional tests throughout all irradiation and annealing steps,

After annealing for 312 hours*** at 25°C, all parts passed all electrical tests,
After annealing for 168 hours at 100°C, no rebound effects were abscrved in the parts.

Table IV provides a summary of the mcan and standard deviation valves for each parzmeter after different
iradialion exposnres and annealing steps.

Any forther details about this evaluation can be obtained upon request. If you have any questions, please call me at
(301) 731-8952,

*The term rads, as used in thig documenl, means rads(silicon}, All mdiation levels ciled ara curulative,
**These are manulscturer's non-irradiation data specification limits. No post-irradiation limits were provided by
the manufacturer at the time these (esis were performed,
**4Due to a malinction of the test equipment, the originally-scheduled 168-hour annealing al 25°C was
continued for an additional 144 hours,

w]a-



ANVISOEY ON THE USE OF THIS DOCUMENT

The information gottained in this document has besn developed solely for the purpose of providing
peneral guidance ta employees of the Goddard Space Flight Center {1iSI'C). This document may be
distibuled outside GSFC only as a tuurtesy {0 other povernment apencics aml vontractors.  Any
distrilution of this dacument, or application or use of the information confained bervin, e expraasly
conditiona] upon, and js subjeet to, the fallowing understandinga snd Emitations

(4} The infermation wag developed far general yuidanee only and ia sithjeot 1o change ul uny time;

(k) The information was developed nndec vniyue GSFC laborgtory conditions which may diffsr
substantially from omside conditions;

(5} GSFC does nol warrant the acctracy of the information when applied or vsed under othar than
unique G3FC laboratory conditions;

{(d) The information should not he. constroed us a represanttation of product perforumnes by either GSFC
or the manufacmrer,

(¢} Neither the United States povesuoeol nor any person acting on behall of the United States
Loverument asmes any liahility resulting from the applieation or use of the information,
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TABLE I, Puri Information

Generic Mart Number: 100324

EOS/AM

Part Number; 3962-9153001MY A
EOSfAM

Control Number: 83523

Churge Number: El44405

Munnfacturer: Nattonal Semiconductor

Lot Date Code: 04134

Quuntity Tested: a

Serial Number of

Control Sample: 50, 51

Serial Numbers of

Radiation Saimple: 52, 53, 54, 55, 56, 57, 58 59
Part Function: Low power HEX TTL-To-ECL Translalor
Part Technology; Lipolar

Package Style: 24 Lead Quad Flat Package
Test Equipment: S-50

Test Engineer; Ted Scharer

* No radialion tolerance/hardness was guaranteed by the mannfacturer for this pati.

3



TABLE 1I. Radiation Schedule for 100324

EVENTS DATE

1) INITIAL ELECTRICAL MEASUREMENTS 09/08/94
2) 5 KRAD IRRADIATION (0.26 KRADS/HOUR) 09/20/94
POST-5 KRAD ELECTRICAL MEASUREMENT 09/21/94
3) 10 KRAD IRRADIATION (0.29 KRADSHOUR) 0821/94
POST-10 KRAD ELECTRICAL MEASUREMENT 09/22/94
4) 20 KRAD IRRADIATION (017 KRADS/HOUR) ' 09/22/94
POST-20 KRAD ELECTRICAL MEASUREMENT 09/26/94
5) 30 KRAD IRRADIATION (0,59 KRADS/HOUR) ' 09/126/94
POST-30 KRAD ELECTRICAL MEASUREMENT 09/27/94
8) 50 KRAD [RRADIATION (1,13 KRADS/HOUR) 09/27/94
POST-50 KRAD ELECTRICAL MEASUREMENT 09/28/94
7) 75 KRAD IRRADIATION (1.47 KRADS/HOUR) 09/28/94
POST-75 KRAD ELECTRICAL MEASUREMENT 09/20/94
8) 100 KRAD IRRADIATION (1,47 KRADS/HOUR) 09/29/94
POST-100 KRAD ELECTRICAL MEASUREMENT 09/30/94
10) 312-HOUR* ANNEALING @25°C 00/30/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 10/13/94
11) 168-HOUR ANNEALING (@100°C*+ 10/13/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 16/20/%94

PARTS WERE [RRADIATED AND ANNEALED 1NDER BIAS; SEE FIGURE 1,

*Due to a malfunction of the test equipment, the originally-scheduled 168-hour annealing at 25°C was continned
for an additional 144 hours.

**High temperature annealing is performed to accelerate long term time dependent cffects (TDE}), namcly, the
“rebound” effect due 1o the growth of interface states after the radiation exposure.  For more information on the
need to perform this test, refer to MIL-8TD-883T, Method 1019, Para, 3.10.1,
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Table M. Electrical Characteristics of F1007334
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Table [T (Cont'd.). Electrival Characteristics of F100324
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for F100324 /1

- Total Dose Exposure (krads) Attnealing
20 a0 1e8 hrs 188 hrs
a4zo~cC 410ce
Paramaters Un_*s i maan £d ad
VOH1 my i R =840 3. i 9 OB 11 5.4
VOH2 ot : : ; 1z 5.8
VOLL v Z8 4.1
VOLZ2 v 24 4.5
VOHC mv 131 E.3
VOICZ my 12 5.5
LVOI.C.'l v 27 F.
[verc2 v ZB 4.7
D nv| 21 206
:ITH]1 BA 12
[IBV1 A A3
TTL2 md 413
[IILL pa =4
g1 ™A 481,
| IEE2 mh 491
'ITT 1% 635
| TELE ns 799
!TPLH B P 761
TPHL ns 453
TFEL B na 389 417

l/ The mean and standard deviation values wers calculzted over the sight parts Zrradiated in this testing.
The control samples remained constant throughout the testing and is not included in this table,

%2/ These are manufacturer's non-irradiated data sheet specification limits, ¥o post-irradiation
limits were previded by the manufacturer at the time the teatas were parformed,

3/ The radiation sensitive parameters were VOL1l, VOL2 and VOLC1.
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Figue 1. Radiation Bias Circuil for F100324
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